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ABSTRACT 
Background 
Although commercial fishing has become established as the most hazardous 
occupation in Western countries, relatively little has been reported on mortality from 
disease among fishermen.   
Objectives   To investigate the causes of work-related mortality from disease in the 
UK fishing industry from 1948 to 2005, trends in mortality over time and how it varies 
according to the sector of the fishing industry, to investigate non-work related mortality 
among fishermen ashore, and to compare it with that in other populations. 
Methods   Examination of paper death inquiry files, death registers and death 
returns, as well as GIS mapping for a defined population of 1.45 million fishermen-
years at risk.  
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Results   From 1948 to 2005, there were a total of 449 work-related deaths from 
disease identified in the UK fishing industry, with a corresponding mortality rate of 30.9 
per 100 000. The mortality rate increased from about 35 per 100 000 in the late 1940s to 
60 in the early/mid 1970s but fell sharply to about 10 by the late 1970s. Most of the 
deaths were caused by ischaemic heart disease followed by other circulatory diseases, 
respiratory and gastrointestinal diseases. The highest mortality rates were identified for 
fishermen employed on board distant water trawlers, particularly those operating in 
Arctic waters.  
Conclusions   The study shows that fishermen in distant water trawlers, particularly 
in Arctic conditions, have the highest risks of mortality from disease. The high risks 
presumably reflect lifestyle risk factors as well as extremely hazardous and stressful 
working and sleeping conditions. 
Keywords 
Fishermen, UK fishing industry, mortality from disease, ischaemic heart disease, 
distant water trawlers  
INTRODUCTION 
In the last 40 years, commercial or trawler fishing has increasingly become 
recognised as the most hazardous occupation in Western countries. The high or 
excessive fatal accident rates and the unique occupational hazards have been 
documented quite heavily for fishing industries in the UK,(1-5) Poland,(6-8) 
Denmark,(9,10) Sweden,(11) Norway,(12) Iceland,(13) Australia,(14) New 
Zealand,(15) Canada,(16) Alaska,(17,18) and the USA.(19)  In the UK fishing industry, 
fatal accident rates were often higher among the crews of larger distant water trawlers 
that operated mostly in Arctic waters off Iceland, Greenland, Norway, Bear Island and 
Newfoundland. For example, from 1958 to 1975, the fatal accident rate was almost 
twice as high among these trawlermen than among those fishing more locally in other 
sectors of the UK fishing fleet.(20)   
The health of fishermen in the UK fishing industry has also been studied, 
particularly among those who were engaged in Arctic water fishing during the 1960s 
and 1970s.(21-24) At this time, MV Miranda, a UK weather advisory and 
communications ship with a doctor on board, was located in the Denmark Strait from 
December to April each year. However, there has been little reported on the causes and 
levels of mortality from disease among fishermen, either at work or when ashore.(5-
8,25)  
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The first aim of this study was to identify the causes of all work-related deaths from 
disease among fishermen who were employed in the UK fishing industry from 1948 to 
2005. Further aims were to investigate long term trends over time in work-related 
mortality from disease, to investigate mortality in different sectors of the fishing 
industry – such as Arctic water fishing – to investigate non-work related mortality 
among fishermen ashore, and to compare mortality among fishermen with those among 
other populations. 
METHODS 
Work-related deaths from disease among fishermen in the UK fishing industry are 
not usually registered with local registrars of deaths. Instead, they are usually registered 
separately at the Registry of Shipping and Seamen (RSS), previously the Registrar 
General for Shipping and Seamen (RGSS).  
 In this study, details of deaths from disease in the UK fishing industry from 1976 
to 2005 were obtained through examination of paper death inquiry files and death 
registers that were held at the RSS. The causes and circumstances of the deaths were 
established from autopsy reports, death certificates, deaths registers, log books, death 
return forms and various other documents.  
For the earlier period from 1948 to 1975, details of the deaths from disease were 
obtained from annual death returns that were based on the death files at the RSS. They 
included summary breakdowns of the numbers of deaths by cause of death and were 
published variously by the Ministry of Transport, Board of Trade, Department of 
Industry, Department of Trade and Industry and the Department of Trade.(26-30) For 
the period from 1965 to 1975, further details of these deaths were obtained from death 
registers held at the RSS. 
INCLUSION CRITERIA 
The study included all deaths from disease that occurred at work among 
commercial fishermen who were employed in UK registered fishing vessels between 
January 1st 1948 and December 31st 2005.  From 1976 to 2005, the study also included 
work-related deaths that occurred ashore provided it occurred within 30 days of any 
discharge ashore. From 1948 to 1975, the study also included work-related deaths that 
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occurred ashore, but with no specified cut off period from discharge ashore to death. 
Deaths among “hobby” fishermen, who do not fish commercially, were excluded; as 
were all deaths in non-fishing vessels such as merchant ships and yachts.  
POPULATION AT RISK 
The numbers of fishermen employed annually in the UK fishing industry were 
obtained from annual publications produced by the former Ministry of Agriculture, 
Fisheries and Food (MAFF) for the period from 1948 to 1998,(31) and by DEFRA from 
1999 to 2005.(32) There was an estimated total population of 1.45 million fishermen-
years employed in the UK fishing industry from 1948 to 2005. The numbers of 
fishermen employed fell from 47 647 in 1948 to about 25 000 by the late 1960s, it 
remained constant at this level until the mid 1990s, but has fallen since to 12 647 
fishermen in 2005. Disaggregated crewing information according to factors such as the 
age group and nationality of fishermen and type and size of fishing vessel is not known.  
SECTOR AND FISHING PORT 
Over the years, there has been substantial interest in how mortality among 
fishermen varies according to the size of fishing vessels and sectors of fishing 
industries. In the UK fishing industry, the port of Hull – and to a lesser extent Grimsby 
– have traditionally comprised largely of large distant water fishing vessels 
(conventionally defined as 140 feet or more in length) that operated in Arctic waters, 
while most other UK fishing ports have comprised of larger sectors of near and middle 
water fishing vessels that operated largely in or around UK waters.(31) The study 
therefore investigated work-related mortality from disease according to the sector of the 
fishing industry and the vessel’s port of registry. Details of the lengths of the fishing 
vessels and the ports of registry were obtained mainly from RSS and MAIB files, 
annual Olsen's Fisherman's Nautical Almanacs,(31) and through help with searching 
fishing vessel records from Seafish and the Department for the Environment, Food and 
Rural Affairs (DEFRA). Details of the numbers of fishermen employed in different 
ports and sectors of the UK fishing industry were obtained from annual death returns 
and from other published reports.(20,22,34) 
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 FISHERMEN ASHORE 
Separately, the study investigated mortality from disease among working-aged 
fishermen that occurred ashore and was not work-related. This information was 
obtained from publications produced by the Registrar General for England and 
Wales,(35) and the Office of Population Censuses,(36) respectively for the periods 
around the 1961 (1959-1963) and 1981 (1979, 1980, 1982, 1983) censuses. It covered 
fishermen who were resident in England & Wales in the 1961 census and in Great 
Britain (England, Wales and Scotland) in the 1981 census. Comparison of mortality 
with the corresponding male working aged populations of England and Wales was made 
using standardised mortality ratios (SMRs). Other methods used include using a 
Geographical Information System,(35) to map the locations of deaths and cause specific 
mortality rates for various diseases, using the International Classification of Diseases, 
versions 7 to 10 (ICD-7 to 10). 
RESULTS 
From 1948 to 2005, there were 449 identified work-related deaths from disease 
identified in the UK fishing industry, with a corresponding mortality rate of 30.9 per 
100 000 fishermen-years. Cause of death information was available from 1965 to 2005 
(Table 1). Of the 212 deaths during this period, most (176; 83%) were from circulatory 
diseases, followed by respiratory diseases (13) and gastrointestinal diseases (5). Of the 
212 deaths from circulatory diseases most (69%) were caused by ischaemic heart 
disease (IHD), while deaths from respiratory diseases were caused mainly by 
pneumonia and chronic obstructive pulmonary disease (Table 1). 
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Table 1 Causes of work-related deaths from disease among fishermen employed in 
the UK fishing Industry, 1965-2005 
 
 
  Cause of death 
 
ICD-10 code 
 
No. of  
deaths 
(Mortality rate 
per 100 000 
fishermen-years) 
    
  Circulatory diseases:    
     - Ischaemic heart disease  I20-I25 147 17.2 
     - Stroke  I61-I69 6  0.7 
     - Subarachnoid haemorrhage I60 3  0.4 
     - Other circulatory diseases I00-I19, I26-I60, I61-I99 20  2.3 
    
  Respiratory diseases:    
   - Pneumonia  J12-J18 7 0.8 
   - Chronic obstructive pulmonary disease J40-J44, J47 3 0.4 
 J00-J11, J19-J39,   
    - Other respiratory diseases      J45, J46, J48-J99 3 0.4 
    
  Gastrointestinal diseases  K00-K93 5 0.6 
         
  Malignancies C00-C97 4 0.5 
 
 
   
  Diseases of the nervous system G00-G99 3 0.4 
    
  Endocrine and metabolic disorders E00-E90 2 0.2 
    
  Ill defined diseases R99 9 1.1 
 
   
 
   
 Total 
 212 24.8 
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TRENDS IN MORTALITY 
 Figure 1 shows the trend in the mortality rate for disease in the UK fishing industry 
from 1948 to 2005. This shows an increase from about 35 per 100 000 fishermen-years 
in the late 1940s 1948 to about 60 per 100 000 in the early 1970s, but then a very sharp 
reduction to about 10 per 100 000 by the late 1970s. Since then the mortality rate has 
levelled-off. From the early/mid 1970s there was a sharp reduction in mortality from 
both circulatory and non-circulatory diseases.  
Figure 1 Trends in work-related mortality from disease among fishermen employed 
in the UK fishing industry, 1948-2005 
 
 
Note: It was not possible from the available information sources to distinguish 
deaths from circulatory disease with those from other diseases for the years from 1948 
to 1964 
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GEOGRAPHICAL LOCATIONS OF DEATHS  
Figure 1a and 1b show the geographical locations of all work-related deaths from 
circulatory diseases and from other and ill defined diseases in the UK fishing industry, 
separately for the two periods 1965 to 1979 and 1980 to 2005. During the earlier period 
from 1965 to 1979, the UK fishing fleet comprised of a large distant water trawler 
sector. During these years, many of the deaths occurred in or near Arctic waters, 
particularly off Iceland (Figure 2a). From 1980 to 2005, when the UK fishing fleet 
comprised largely of near and middle water vessels, there was much less mortality from 
disease and fewer of the deaths occurred in distant waters from the UK.  
Figure 1a The locations of work-related deaths from disease among fishermen 
employed in the UK fishing industry, 1965-1979 
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Figure 1b The locations of work-related deaths from disease among fishermen 
employed in the UK fishing industry, 1980-2005 
 
Note:   The locations of 16 deaths at sea from 1965 to 1975 were not available.   
MORTALITY ACCORDING TO SECTOR AND FISHING PORT 
 During the period from 1965 to 1975 when Arctic water trawling was prevalent, a 
total of 124 deaths from disease arose in the UK fishing industry. A majority of these 
fatalities (66; 53%) involved the crews of distant water trawlers (>104 foot) and 36 
(29%) occurred in or near Arctic waters (latitude > 63 O north). 
Based on a population of 2,900 fishermen employed on board distant water trawlers 
in 1975,(19) from 1965 to 1975 the overall mortality rate was 207 per 100 000 
fishermen-years for all diseases among distant water fishermen, 132 per 100 000 for 
IHD and 13 per 100 000 for cerebrovascular disease, for all other circulatory diseases 
and for pneumonia. These figures are very much higher than corresponding figures for 
the near and middle water sectors of the UK fishing industry; all diseases (26 per 100 
000), IHD (18), cerebrovascular disease (0.4), all other circulatory diseases (4.0) and 
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pneumonia (0.4).  
During the 1960s and the early 1970s the Hull fishing fleet comprised almost 
exclusively of distant water trawlers, including most of the UK distant water fleet that 
operated in Arctic waters. From 1965 to 1975, there were 29 deaths from disease among 
Hull trawlermen, including 16 from IHD and four from stroke. Based on a population of 
2049 Hull trawlermen in 1973,(22) corresponding mortality rates from 1965 to 1975 
were as follows; all diseases (129 per 100 000), IHD (71 per 100 000) and 
cerebrovascular disease (18 per 100 000). In contrast to Hull’s distant water trawlers, 
the Lowestoft fleet comprised largely of near and middle water trawlers,(29) with seven 
deaths from disease identified among their crews from 1965 to 1975. Based on a 
population of 1200 Lowestoft fishermen in 1966,(34) their mortality rates were more 
modest at 53 per 100 000 for all diseases and 38 for IHD. 
MORTALITY AMONG FISERMEN ASHORE 
Table 2 shows the numbers of non-work related deaths from disease that occurred 
ashore among working-aged fishermen who were resident in England and Wales during 
the five years from 1959 to 1963 and in Great Britain during the four years 1979, 1980, 
1982 and 1983. The SMRs show that the fishermen had high risks of mortality for many 
diseases although, because of low numbers of cases, these risks were not always 
significantly higher than in the general population. 
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Table 2 Numbers of (non-work related) deaths from disease and corresponding 
standardised mortality ratios (SMRS) for working-aged fishermen in England and 
Wales (1959-1963) and in Great Britain (1979, 1980, 1982, 1983) 
 
 
          1959-1963  1979, 1980, 1982, 
1983 
 
Cause of death 
ICD-9 
code 
No. of 
deaths SMR 
 No. of 
deaths SMR 
       
Infectious diseases       
     - Tuberculosis 001-018 12 2.00  - - 
     - Syphilis 090-097 5 5.00  - - 
       
Neoplasms       
     - All malignant neoplasms 140-239 178    1.56 *  - - 
     - Gastric malignant neoplasms 151 29    1.93 *  - - 
     - Respiratory malignant 
neoplasms 
162,163 96 1.88  73   3.38 * 
     - Genitourinary malignancies 179-189 - -  9 1.93 
     - Leukaemia 204-208 3 1.00  0 0 
    
   
Endocrine and metabolic diseases       
     - Diabetes 250 3 1.50  - - 
    
   
Circulatory diseases        
     - Chronic rheumatic heart 
disease 
393-398 10 1.25  - - 
     - Ischaemic heart disease 410-414 129   1.15 *  25 1.45  
     - Haemorrhagic stroke 431,432 - -  11   4.14 * 
     - Ischaemic stroke 433,434 - -  3   2.03 * 
     - Sub-arachnoid haemorrhage 430 - -  3 1.21 
     - Aortic aneurysm 441 - -   2 1.18 
    
   
Respiratory diseases       
     - Influenza 487 7 2.33  0 0 
     - Pneumonia 480-486 21 1.75  11   2.75 * 
     - Bronchitis 491,492 46 1.48  8 2.06 
    
   
Gastrointestinal diseases       
     - Gastric ulcer 531 4 2.00  - - 
     - Liver cirrhosis 571 2 1.00  - - 
     - Diseases of the pancreas 577 - -  1 1.88 
    
   
Genitourinary diseases       
     - Nephritis and nephrosis 580-589 4 0.80  - - 
*   Denotes significance at the 5% level 
-   Denotes that this information was not available  
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During the earlier period, fishermen had significantly increased mortality from 
ischaemic heart disease (SMR = 1.15), respiratory (1.88) and all malignancies (1.56), 
and during the later period they had significantly increased mortality from haemorrhagic 
stroke (4.14), ischaemic stroke (2.03), respiratory malignancies (3.38) and pneumonia 
(2.75). Based on smaller numbers of deaths (four to 10 cases), the fishermen also had 
substantial (SMR>=2.0) but non-significantly increased risks of mortality from syphilis 
(SMR=5.00), tuberculosis (2.00) and influenza (2.33) during the earlier period, and 
chronic bronchitis (2.06) during the later period.  
DISCUSSION 
A major strength of this study is that it is one of the largest investigations of work-
related mortality from disease among fishermen, covering over 400 deaths in a defined 
population of almost 1.5 million fishermen-years at risk. It covers a long 58 year study 
period from 1948 to 2005 to assess long term trends in mortality, it is based on 
extensive examinations of detailed death files for the last 30 years of this period, it uses 
standardised definitions of mortality and it is based on reliable information sources. The 
study also incorporates investigation of non-work-related mortality from disease among 
fishermen that occurred ashore 
A limitation of the study is that there have been minor changes in the study 
inclusion criteria. From 1976 onwards, the study included work-related deaths ashore 
provided that they occurred within 30 days of discharge from the trawler. From 1948 to 
1975, it is unclear as to any cut off time period that was used. Although most of the 
identified deaths were sudden or rapid deaths from ischaemic heart disease that occurred 
at sea, it is likely that some deaths from disease that occurred within 30 days of 
discharge ashore would not have been reported to the RSS and would not therefore have 
been picked up in this study of work-related mortality. Although this would probably 
amount to a relatively small number of cases, there is likely to have been some under 
case ascertainment of deaths, particularly in less acute situations. 
It is also likely that there was some duplication of deaths that were registered or 
reported to the RSS with those that were registered by the local registrars of deaths 
ashore. However, this would almost certainly amount to a very small number of deaths. 
A further limitation is that the ages of the populations of the fishermen employed in the 
UK fishing industry was not known throughout the study period. It was therefore not 
possible to standardise mortality rates for age when investigating trends over time in 
mortality. However, most of the fishermen that were employed in the UK fishing 
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industry would have been relatively young throughout the entire study period. 
The main causes of work-related death in this study were IHD, followed by 
cerebrovascular and other circulatory diseases, respiratory diseases and gastrointestinal 
disorders. Cardiovascular disease was the cause of most or all of the deaths from disease 
in studies of Polish deep sea, Baltic and small scale fishing.(6,7) Gastrointestinal and 
respiratory diseases were also the second and third leading causes of referral from 
disease after dental problems to the UK fishing hospital ship Miranda in Arctic waters 
from 1970 to 1976,(24) while gastrointestinal, cardiovascular and respiratory diseases 
have variously been reported as leading causes of morbidity among Grimsby 
fishermen,(21) Spanish fishermen,(38) and fishermen operating in seas around the 
Orkney,(39) and Shetland Islands.(40) 
IHD, cerebrovascular disease and other circulatory diseases are often associated 
with lifestyle risk factors such as smoking, high saturated fat diets and obesity, as well 
high levels of stress. Heavy smoking,(41-44) obesity,(41,42) and high cholesterol 
levels,(41) have all been associated with European fishermen. Deep sea fishermen are 
also subjected frequently to high levels of work-related pressure and stress. This 
includes noisy, uncomfortable and cramped sleeping and working conditions on board 
trawlers, frequently heavy sea states as well as economic pressures to catch often 
dwindling stocks of fish that would sometimes jeopardise the trawlermens’ livelihoods. 
Arctic water trawling, especially when undertaken using side trawlers in the Denmark 
Strait, presented a further set of severe hazards and challenges that have been 
documented heavily.(21,24,45-47) These include freezing conditions, sometimes 
accompanied by gales and storms, that left trawlers susceptible to “ice up” on deck, 
become top heavy and capsize. Many major disasters involving Hull trawlers occurred 
in freezing Arctic storms, including the Kingston Peridot (lost with 20 men, 1968), the 
Ross Cleveland (18 men, 1968), the Lorella (20 men, 1955), the Roderigo (20 men, 
1955) and the Saigon (11 men, 1948). It is unsurprising that distant water trawlermen, 
usually operating in Arctic waters, had the highest rates of mortality from coronary 
artery disease in this study.  
The causes of some deaths in this study are often linked directly to heavy alcohol 
consumption. These include gastrointestinal disorders such as liver cirrhosis, chronic 
and acute pancreatitis and upper gastrointestinal bleeds, and circulatory diseases such as 
stroke and subarachnoid haemorrhage, while prognosis for pneumonia is poorer among 
people who drink heavily. Heavy alcohol consumption,(7,48) and high rates of 
hospitalisation or treatment for alcoholism have been identified among Northern 
European fishermen.(49,50) Historically, heavy alcohol consumption among fishermen 
has been linked to fishing companies’ provision of liquor on board UK fishing 
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‘smacks’.(45) The profiles of increased non-work related mortality among fishermen 
ashore also appear to be associated with lifestyle risk factors. 
The work-related mortality rates for disease in this study of the UK fishing industry 
(about 10 to 60 per 100 000 annually from 1948 to 2005) are much lower than mortality 
rates among the general population of working aged men ashore. For example, the 
overall mortality rate among working aged men in England and Wales is currently about 
400 to 500 per 100 000 population. Similarly, a significantly reduced SMR of 0.46 was 
identified for acute MI at work among Polish deep-sea fishermen from 1985 to 
1994.(25) The lower work-related mortality among fishermen is largely because of the 
healthy worker effect, whereby most unfit or sick fishermen would have left the fishing 
industry, either for other employment ashore or for incapacity benefits. Their deaths 
would not be included in this study. A complete picture of mortality from disease 
among fishermen would therefore have to be achieved by other means. Two options 
include a prospective study that follows up all fishermen after they leave the fishing 
industry or, alternatively, record linkage of fishermen’s records at sea to national death 
certificates. Both options would require substantial resources and would have to 
overcome methodological hurdles, including identifying the crews of the increasing 
numbers of Anglo Spanish fishing vessels that operate in the UK fishing fleet. 
The lower mortality rates among the crews of near and middle water fishing vessels 
than among those employed in distant water trawlers are consistent with findings from 
Polish studies.(6,7) These identified lower mortality rates from disease among 
fishermen employed in the Polish small-scale industry (3 per 100 000 fishermen-years) 
than in the deep sea (17 per 100 000) and Baltic Sea sectors (65 per 100 000). A study 
of both work-related and non-work-related deaths from disease among Grimsby 
fishermen in 1963 reported a very high mortality rate (407 per 100 000) although this 
was a bad year.(21)  
The sharp reduction in work-related mortality in the UK fishing industry during the 
mid 1970s was caused mainly by the sharp decline in the distant water fishing sector at 
this time. As these trawlermen were typically at sea for at least three or four weeks at a 
time, this led to a large reduction in the exposure time at sea as well as sharp reductions 
in the hazards of operating side trawlers in Arctic conditions. Although the use of larger 
stern factors trawlers today reduces some of these hazards, with lifestyle risk factors, 
distant water trawling remains potentially a high risk occupation for major diseases.    
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CONCLUSIONS 
1. From 1948 to 2005, there were a total of 449 work-related deaths from disease 
identified in the UK fishing industry, with a corresponding mortality rate of 30.9 
per 100 000 fishermen-years. 
2. The mortality rate increased from about 35 per 100 000 in the late 1940s to 60 
per 100 000 in the early 1970s but, following a sharp decline in the distant water 
sectors during the mid 1970s, it fell sharply to about 10 per 100 000 by the late 
1970s.  
3. Elevated mortality rates were identified for trawlermen employed on board 
distant water trawlers, particularly those operating in Arctic waters. The high 
risks presumably reflect lifestyle risk factors as well as the particularly hazardous 
and stressful sleeping and working conditions on board side trawlers that 
operated in or around Arctic waters. 
4. Although the replacement of side trawlers over time with larger stern trawlers 
has reduced some of the hazards of distant water fishing, with lifestyle risk 
factors, it is potentially a high risk occupation for major diseases. 
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